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The Nisht Sky

Tn. ,,u., of the night sky have inspired
reople of all times and cultures. For exam-
:le, the ancient people of the Mediterranean
rnew the group of bright stars shown in fig-
:re OVl.l as Orion the Hunter. Such starry
:atterns are called constellations, and their
-rutlines remain essentially the same for
--aousands of years. We see Orion the way it
. rcked to the ancient Greeks.

To the people of long ago, the constella-
:ons were not only the subject of myths.
Ihey also served as markers ofthe passage of
:me, and although today many of us have
,ost contact with the night sky and its lore,
:re daily and yearly rhythms of the stars
:.rntinue. For example, if we watch Orion on
;. midwinter night, we see it rise in the east
::g. OVl.2) and sweep overhead to set in the

A i5L.

The motion of Orion and the other stars
:--ross the night sky is caused by the Earth's
:-trtation. As our planet spins, it carries us
:eneath the sky so that the stars at night
-ove across the sky from east to west just as
--:e Sun moves during the day (fig. OV1.3).

The daily cycle of rising and setting is not
-'e only cycle in the slg,. If we watch the sky over the course of a year, we will notice that
*ch season has its own constellations. orion dominates the evening sky in January,
:.rt Leo the Lion replaces it by March. By Iune evenings, Leo is in turn replaced by Scor-
:rus (fig. ovl.4). Thus, the constellations visible on a given night tell us the time of

FIGURE OVI.2
Sta.rs rise each evening in the east and move across the sky to set in
the west.

FIGURE OVI.I
Photograph of the constellation Orion.
(Roger Ressmeyer/Corbis.)

7 p.n

Eost



16

FIGURE OVI.3
The stars rise and set because the Earth

spins on its rotation axis.
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Star ri,r anl ttl c,rrut) frv Edtth'., r'rttttliott

FIGURE OVI.4
We see different constellations at each season of

the year. (Sky as seen looking south')
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Overview 1 The Night Sky

:IGURE OVI.5

"'! see different constellations as the.seasons change because the Earth moves around the Sun,::realing parts of the sky previously hidden i., tt .'S,.rrrt giu...

The changing constellations from season to season result from our planet,s orbital::rotion around the sun. As we circle the sun, different p"r,; ;fa .r.yl*. irto u.rJ: et of its glare-old constelrations airupp.u.irrg at sunset and previousry hidden ones:ecoming visible at sunrise (fig. OVf .S).
Ancient people knew of other objects in the night sky in addition to the sun andirars' A1l early peopre recognized the Moon and"its *."tr,rf l/li. orprrur.. r.o_::escent to full and back to crescent. In fact, markings 

"" Li"ooo-year-old bone
=a' be a record of those 

.lru1s.r (fig. ovr.o). xaany ancient cultures arso discovered:'"e objects that looked tit<e u"right"str^ t;;'thut n,orr.d arong welr_defined paths-:rough the constelrations froni one night to the next. rrr. rr,.i*t Babylonians:'amed them for their gods, names wios. Roman versions we still use today:l'{ercury, venus, Mars, Jupiter, and Saturn. To th.r. original five planets astronomers

;T.?#i:1ss 
mpls-Ilanus, Neptun., urrd plu,olat.o,r.rJ-*iih tt. t.tp or

t7

Di.flLrent cott,tte/latiort,r at l)t'fferett ttntt,t ol. t/te
yedr

l'larkings made on a bone fragment about 30,000 years ago may represent a record of the::rases of the Moon.
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FIGURE OVI.7
The motion of the planets through the zodiac.

The daily, yearly, and other cycles of star and planetary motion led the people of the

ancient civilizations surrounding the Mediterranean to picture the heavenly objects as

pivoting around the Earth on giant crystalline spheres. The spheres were aligned so

that the planets always moved within a narrow band on the sky that they called the zo-

diac (fig. OV1.7). Todaywe know that the planets follow the zodiac because their orbits

all lie in nearly the same plane as the Earth's orbit (fig. OV1.8).
Careful observation of the planets shows a curious pattern. Because of their or-

bital motion around the Sun, planets move across the sky at a slightly different speed

than the stars. Although the planets and stars always rise in the east and set in the

west, the orbital motion of the planets makes them usually drift eastward with

FIGURE OVI.8
The planets move across the slq, within the

narrow band of the zodiac because their
orbits all lie in.nearly the same plane.
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respect to the stars (fig. OV1.9). That is,
f rve focus our attention on a planet and
a star near it in the sky and watch over
the course of several nights, the planet
moves slightly slower across the sky than
lhe stars do. As a result, the planet will
inove eastward with respect to the star,
eren though both are moving from east

io west across the night slcy.

This normal drift of the planets may
sometimes reverse, so that a given planet
shifts westward through the constella-
ions (fig. OV1.10). This is not the result
oi the planet changing its direction in its
orbit; rather, it is caused by the Earth's
motion. Just as a car may briefly look like
:t is moving backward when you pass

:t, so too a planet appears to reverse its
d.irection as the Earth swings by it in our
',-early journey around the Sun.

The regular and predictable cycles of
$e Sun, Moon, stars, and planets are
narked at rarc intervals by eclipses. As-
lonomers of antiquity understood the
.-ause of eclipses, and thousands of years
;go, Greek and Chinese astronomers
-, ere able to predict these spectacular
erents. A lunar eclipse occurs when the

FIGURE OVI.9
From one night to another, the planets'orbital motion around the
them eastward against the background stars.
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Earth's shadow strikes the Moon, and a solar eclipse occurs when the Moon's shadow
strikes the Earth (fig. OV1.11).
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F'IGURE OVI.IO
?lanets occasionally stop their eastward drift through the stars and for a briefperiod shift
-restward, undergoing retrograde motion. This "backward" drift is caused by tihe Earth passing
-re planet and does not mean the planet has reversed its orbital motion.
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FIGURE OVI.I I

When the Moon passes directly between us and the Sun, we see a solar eclipse. When the Earth

passes directly between the Sun and the Moon, we see a lunar eclipse'

(Photos by Dennis di CiccoiSky and Telescope.)
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Overview I The Night Sky

Although the Moon orbits the Earth once a month, the tilt of the Moon's orbit is
such that in most months, the Moont shadow falls above or below the Earth. simi-
hrly, the Moon's orbital tilt causes the Earth's shadow to generally fall above or below
the Moon. Under these circumstances, no eclipse occurs. However, twice each year, on
the average, the Moon's orbit is tilted in just the proper way to permit the Moon's
$adow to fall upon the Earth, and we then have an eclipse of the sun. At such times,
either two weeks before or two weeks after the eclipse of the sun, we have an eclipse
of the Moon.
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